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United States Departnent of Commerce 

Washington 

NATIONAL BUREAU OF STANDARDS 

THIRTY FOURTH MONTHLY REPORT OF PROGRESS 
ON THE 

COTBUSTION CHATEER RESEARCH PROGRAM 

References: (a) Order NAer 00543; 
(b) NBS Project 3758. 

ATI mm 
Exhaust Reheat for Thrust Augmentation.  On 19 October draw- 

ings of an exhaust reheater were sent to AEL, Philadelphia, for 
use in connection with Project TED-NAH 04597. A copy of these 
drawings was included in the preceeding report. 

Fuel Test Program. A G.E. I-l6 combustion chamber has been 
installed and the testing of fuels in this burner will begin early 
in November. A photograph of the installation is included as 
Figure 1. 

Ram Jet Experiments.  (a) 7" Burner. Combustion experiments 
have been continued using liouid fuel injection in the 7" burner. 
Ignition and stable combustion have been possible at the maximum 
air velocity attainable, but combustion efficiency.is still low. 

The present 7" burner consists of a 48" length of 7"  i.d. 
tubing downstream from a 7 1/2° diffuser, this diffuser being 
5 1/?" i.d-. at its small end. In all teste annular, cone-type 
flame holders were located 6" dovmstream from the diffuser outlet. 
One flame holder consisted of a single ring, 3 1/2" in mean diam- 
eter, shaped in the form of an annular 30° cone, 3/4" across at 
the downstream end. The other consisted of two similar rings, 
1 3/4" and 5 1A" in mean diameter. The fuel was injected at the 
diffuser inlet in some cases, and at the outlet in others. 
Injection in the first case was through open-end stub tubes, 3> 
6 and 9 being tried. The distance which these stub tubes pro- 
jected into the air stream''•ras also varied. Injection at the 
diffuser outlet was through perforated coplanar rings. Both 
injectors operated at fuel pressures from 5 to 15 lb per sq in. 

As already stated, ignition and stable combustion were 
possible up to the maximum air velocity attainable (about 160' 
per sec), but the combustion efficiency was of the order of 703. 
Best results were obtained when the fuel ma injected at the 
diffuser inlet, where the gasoline is atomized by the high-' 
velocity air stream flowing, across the stub tubes. 

These experiments will be continued using longer burners, 
and with the hollow flame holders filled with asbestos wicking, 
upon which liquid fuel will be dropned during the burning. 
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Ram Jet Experiments, (M Survey of the Effect of Burner 
Length In a 4" Ram Jet.Initial combustion experiments in the 4" 
burner with movable flame holder (see Figure 3, 31st report) have 
indicated that the flow distribution upstream has considerable 
effect upon the length of .the tail pipe which can be used while 
maintaining smooth combustion. With poor upstream distribution 
it was very difficult to initiate snooth burning if the tail pipe 
extended more than 21 beyond the flame holder. However with snooth 
upstream flow, snooth combustion was obtained at all tail pipe 
lengths up to 40". In general, short burners are easier to 
start under all inlet conditions. 

Longitudinal surveys of static pressure have been made dur- 
ing burning with symmetrical inlet flo-', inlet mixture velocity 
being varied between 110 and 190' per sec and tail pipe length 
being increased from 24 to 40". No irregularties in pressure 
have been observed under any operating' condition. Combu"Stion was 
Initiated and the inlet velocity was brought to any chosen value 
with the flame holder 24" from the end of the burner, and the 
longitudinal pressure distribution was observed. The flame holder 
was then moved upstream in 4" steps, pressure readings being taken 
at each position for known-values- of mixture ratio and inlet 
velocity. This procedure was then repeated at another inlet 
velocity. The results of these measurements are presented in • -. 
Table I. Figure 2 shows typical pressure distribution curves, in 
this Instance corresponding to the run of highest inlet velocity. 
Curves for other velocities are similar, except for the pressure 
level in the burner. #• 

. . From the pressure data it is possible to calculate approxi- 
mate values of average temperature and velocity at .the pressure. 
stations. Figure 3 shows the'average temperature distribution 
along the burner, estimated in this 'manner from the. data of 
Table I. The average deviation of individual results from the 
curve is ±Z%  and the maximum is 125?'. 

From these results it appears that the r.ise" In temperature '.'... 
along the burner tube is -practically independent of inlet velocity, 
but some change in the length öf burner which' becomes visibly red 
can be noted with changing velocity.  •••••• 

The downstream end of this .burner has become deformed with 
use and will have to be replaced before the burner can be used 
again. 

NACA Sub-Committee on Combustion. The first meeting of" this 
Sub-Committee, held in Cleveland oh 26' October, was attended-by 
Lt. Comdr. Redding of Bu Aer and Flock of NBS. Future needs for 
combustion research were discusseji in a general way,; and a Panel 
with Fiock as Chairman was appointed•to bring in recommendations 
on nomenclature and definitions applicable in the field of cc-mbus-' 

) 

A 
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tion. The assembly of preliminary material for consideration by 
the Panel has been undertaken. 

Collaboration in Preparation of Summary Report on Ram Jets. 
At the request of representatives of Bu Aer, Flock has collaborated 
in the preparation of a summary report on the present status of 
ram Jets by writing the section on combustion chambers. 

Washington, D, C. 
November 5, 194? 
EFF:BHD 

NATIONAL BUREAU OF STANDARDS 
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DEPARTMENT OF DEFENSE 
WASHINGTON HEADQUARTERS SERVICES 

1 155 DEFENSE PENTAGON 
WASHINGTON , DC 20301 - 1155 

MEMORANDUM FOR DEFENSE TECHNICAL INFORMATION CENTER 
(ATTN: WILLIAM B. BUSH) 

8725 JOHN J. KINGMAN ROAD, STE 0944 
FT. BEL VIOR, VA 22060-6218 

SUBJECT: OSD MDR Case 12-M-1565 

At the request of Mr. Michael Ravnitzky, we have conducted a Mandatory 

APR 1 1 2at2 

Declassification Review of the attached document under the provisions of Executive Order 

13526, section 3.5, for public release. We have declassified the document in full. We have 

attached a copy of our response to the requester. If you have any questions, contact me by 

e-mail at storer.robert@whs.mil, robert.storer@whs.smil.rnil, or robert.storer@osdj.ic.gov or by 

phone at 571-372-0483. 

~ 
Robert Storer 
Chief, Records and Declassification Division 

Attachments: 
1. MDR request 
2. OSD response letter 
3. Document 4 




